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REMARKS 

Claims 2, 5-8, 16, 18-21 and 23-24 are pending. No claims are amended. 

Rejections Under 35 U.S.C. §103-Obviousness 

Claims 2, 5-8, 16, 18-21 and 23-24 remain rejected as obvious over U.S. 5,183,659 to 
Timoney et al. ("Timoney"), in view of EP 0786518 to Hartford et al. ("Hartford"), and U.S. 
5,597,807 to Estrada et al. ("Estrada"). The Examiner's specific points are addressed individually 
below. 

1. The Examiner maintains that it would have been obvious for one of ordinary skill in 
the art to modify the unencapsulated S. equi vaccine in Timoney, from the teachings that 
saponin produces mucosal immunity (Estrada), in combination with disclosure that numerous 
adjuvants (including saponin) may be used in conjunction with an encapsulated, deletion 
mutant S. equi vaccine suitable for nasal administration (Hartford). 

Applicants respectfully traverse this rejection for the following reasons. First, the disclosure 
by Hartford that eleven disclosed adjuvants can be used in a vaccine for an encapsulated S. equi, 
with a stated preference for LT (E. coli heat labile toxin) and CT (cholera toxin) for mucosal 
vaccines, does not, when combined with Estrada's disclosure of the suitability of saponins as 
adjuvants for administration orally, by inhalation, intradermally, intraperitoneally and intravenously 
injection (i.e., not nasally), provide the suggestion or motivation to specifically combine a saponin 
with an unencapsulated S. equi for nasal mucosal administration. This is especially so where 
Timoney makes no mention of using an adjuvant with his disclosed encapsulated S. equi vaccine. 

Again, as iterated in previous responses, Hartford actually teaches away from the Timoney 
vaccine by the statement on page 2: ". . .the [prior art vaccine] has several drawbacks. . .the vaccine 
is based on a non-encapsulated strain. . . As a consequence, a vaccine based thereon would thus not 
protect against on apparent virulence factor i.e. the capsule." By this statement, Hartford teaches 
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away from the present invention, which also directed to a non-encapsulated vaccine. Where a 
reference teaches away from another reference, as does Hartford with respect to Timoney, it cannot 
be used in combination with that other reference to establish obviousness. See In re Lundsford, 148 
U.S.P.Q. 721, 726 (CCPA 1966). 

Further, Timoney discloses intranasal and oral administration of his S. equi vaccine free of 
any adjuvant. On the other hand, Estrada only teaches applying saponins to nasal mucosa to enhance 
adsorption of a drug or vaccine through mucous membranes, not to stimulate mucosal immunity. 
Moreover, the closest that Estrada comes to disclosing the use of saponin as an adjuvant in the nasal 
mucosa is by inhalation. Inhalation of an agent occurs via the mouth , into the lungs, which is 
clearly distinct from intranasal administration which occurs by direct application onto mucosal 
surfaces of the nasal cavity. Thus, there is no motivation in Estrada to combine saponin with an S. 
equi vaccine of Timoney, nor any motiviation in Timoney to use an adjuvant, much less a saponin, 
in the administration of S. equi. 

In addition, while Estrada teaches that saponins are generally useful as adjuvants, and 
exemplifies saponin use only with CT and avidin as model antigens, there is no disclosure of the use 
of saponins as an adjuvant for an attenuated bacteria, much less with S. equi. To this end, as 
pertains to the instant application, where Estrada only mentions that mucosal administration of 
saponin enhances drug delivery, and not mucosal immunity, and where Timoney makes no mention 
of using an adjuvant to begin with, there can be no motivation to combine the two references with 
each other (or with Hartford, which in any event disparages Timoney) and arrive at the presently 
claimed invention. 

Hartford does not remedy this deficiency to establish obviousness. Hartford does teach an S. 
equi vaccine, and discloses saponin (Quil A) as one adjuvant among numerous adjuvants. 
Although, Hartford teaches that the preferred mucosal adjuvants are CT and LT, not Quil A, 
Hartford does not exemplify use of any adjuvant in the experiments. Accordingly, there would have 
been no motivation to combine the teachings of Hartford with Estrada. Moreover, according to the 
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examples in Estrada, CT is an antigen, but according to Hartford, CT is an adjuvant. It is quite 
implausible that one of ordinary skill in the art would presume that an adjuvant (CT) in Estrada 
would require a further adjuvant when it already is an adjuvant. This contrary teaching of the 
references further precludes the combination asserted by the Examiner. 

So again, even if proper, the combination of Timoney and Estrada with Hartford would not 
lead an ordinarily skilled artisan to the present invention, i.e., use of saponin in a mucosal S. equi 
vaccine, much less with an expectation of the commercial success the presently claimed vaccine has 
demonstrated (discussed further below). At best, the combination might teach use of saponin in a S. 
equi vaccine for administration by a route other than nasal mucosal administration, since Harford 
clearly discloses a preference for other adjuvants (CT or LT) for mucosal administration, and 
Estrada does not disclose that saponins, for their use as adjuvants, can be administered mucosally. 
However, there is clearly no teaching in any of the references that would provide the motivation to 
specifically combine a saponin with an unencapsulated S. equi specifically for nasal mucosal 
administration, much less, as discussed below, a reasonable expectation of success in doing so. 

Accordingly, withdrawal of this rejection is respectfully requested. 

2. The Examiner contends that one of ordinary skill in the art would have expected 
that combining saponin with the attenuated S. equi of Timoney would be successful based on 
the protective properties of the S. equi vaccines disclosed in Timoney and Hartford, and the 
beneficial results of the saponin adjuvant disclosed in Estrada. 

Applicants respectfully disagree with this contention. According to this reasoning, Estrada 
could arguably be asserted to render obvious any vaccine disclosed in any patent which merely 
mentions that saponin is an adjuvant among other adjuvants. This is clearly not the correct law of 
obviousness, which further requires a motivation to combine references, and a reasonable 
expectation that the combination would be successful. The mere fact that references could be 
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combined does not make a claimed invention obvious in the absence of the motivation to make the 
combination. In reFritch, 23 U.S.P.Q.2d 1780, 1783-4 (Fed. Cir. 1992). 

According to the PTO, there are 177 U.S. patents which claim vaccines and disclose saponin 
(among others) as one adjuvant (among others), and 35 U.S. patents which claim a vaccine with 
saponin specifically as an adjuvant, including a patent filed more than 30 years ago (U.S. 
4,085,203). Clearly, the choice of adjuvant for any vaccine depends on factors other than the mere 
fact that the product is an adjuvant, including whether the adjuvant is effective with the particular 
vaccine product, e.g., an attenuated or killed microorganism or a soluble protein subunit; and 
whether the adjuvant is effective in the species to be vaccinated. Estrada sheds no light on either 
question with respect to the possible success of an attenuated S. equi vaccine for horses. 

In the alternative, according to the Examiner's reasoning, the teachings of Hartford could be 
construed to render obvious vaccines comprising any eleven of the disclosed adjuvants, when 
combined with any other disclosure that taught the same or another vaccine. Again, this clearly 
would be an erroneous statement of the law of obviousness. A skilled artisan may have looked to 
Hartford or Estrada as a starting point to make a vaccine, but would have still been required to 
conduct undue experimentation to achieve a vaccine that was safe and effective for mucosal 
administration for preventing strangles in horses. As the Examiner knows, "obvious to try" is not 
the standard for prima facie obviousness under 35 U.S.C. §103. One must inquire whether the prior 
art would have suggested to one of ordinary skill in the art that the particular combination of 
elements with a reasonable expectation of success, viewed in light of the prior art. See In re Dow 
Chemical Co,, 837 F.2d 469 473, 5 USPQ2d 1529, 1531 (Fed. Cir. 1988). "Both the suggestion and 
the expectation of success must be founded in the prior art, not in applicant's disclosure." Id. The 
Examiner's attention is further directed to the Federal Circuit's decision in In re OFarrell, 853 F.2d 
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894, 7 USPQ2d 1673 (Fed. Cir. 1988). In particular, the court notes that there two ways to mistake 
"obvious to try" with obviousness. One is discussed below: 

In some cases, what would have been "obvious to try 1 ' would have been to 
vary all parameters or try each of numerous possible choices until one 
possibly arrived at a successful result, where the prior art gave either no 
indication of which parameters were critical or no direction as to which of 
many possible choices is likely to be successful. 



The Examiner has not met her burden of proving that use of saponin as an adjuvant would 
have been obvious and successful for an S. equi mucosal vaccine. The state of the art regarding 
vaccine preparation was not (and is not) as cut and dried as the Examiner presumes, but is quite 
unpredictable. Identification of a safe and effective vaccine entails more than merely combining the 
ingredients that others have used in other vaccines and "voila!" This is especially true with respect 
to the selection of appropriate adjuvants, namely saponin. For example, saponins have 
unpredictable adjuvant activity in humans, according to the disclosure in U.S. 5,817,314: 

Currently, aluminum hydroxide (alum) is the only available adjuvant 
approved for human use because of its low toxicity. Quil-A is, 
however, a mixture of a large number of homologous glycosides 
which may be represented by the general chemical structure wherein 
triterpenoid quillaic acid, the aglycone, is bonded to a sugar moiety of 
various type and length through a glycosidic linkage . It is also known 
that each of these glycosidic components displays widely varying 
adjuvant activity and toxicity , and therefore, Quil-A is not safe for use 
in pharmaceutical formulations for man (Kersten et al., Infect. 
Immun., 56, 432-438 (1988)). Accordingly, there have been attempts 
to identify only the safe and effective Quillaja saponin components 
and to develop a method for preparing thereof (emphasis not original). 

It is not at all clear how the references overcome the same unpredictability in horses, with an 
attenuated S. equi vaccine. The references provide no clarification on this point, nor has the 
Examiner. 
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With no factual support for her position, the Examiner nevertheless did not consider the Li 
declaration persuasive on the issue of unpredictability of the effect of saponins as adjuvants in 
horses. Instead, the Examiner tried to shift the burden to Li by arguing that Li failed to evidence the 
ineffectiveness of saponin. The Examiner is respectfully reminded that the PTO bears the burden of 
establishing prima facie obviousness. Since the test for obviousness is a reasonable expectation of 
success, and Li provided an expert view on that issue, the Examiner must do more than offer 
unsupported arguments for obviousness. 

In the absence of any actual experimental information about saponin's effectiveness as an 
adjuvant for intranasal vaccination of horses against S. equi, Li provided evidence of its 
unpredictability. While the presence of objective evidence would weigh in favor of non- 
obviousness, the lack of it does not weigh in favor of obviousness. Custom Accessories, Inc. v. 
Jeffrey-Allan Indus., Inc., 807 F.2d 955 (Fed.Cir.1986)). The Examiner has done nothing to refute 
Li's evidence. Accordingly, Applicants submit that the Li declaration, alone or in combination with 
the disclosure of U.S. 5,817,314, excerpted above, provides sufficient evidence of non-obviousness 
to use saponin as an adjuvant in horses for a vaccine against S. equi. 

In further support of their argument of unpredictability, Applicants submit herewith an 
article by Jacobs et al., with Hartford as an author, (Veterinary Record 2000; 147:563-67; Exhibit 
1), the TW 928 vaccine (deletion mutant as described in the Hartford patent application) was 
evaluated in horses via administration intranasally and intramuscularly, and intranasal 
administration failed to protect animals: 

In experiment 2, this mutant was tested as a vaccine by administering 
it by the intranasal and intramuscular routes. It was surprising that the 
intranasally vaccinated horses did not appear to be protected whereas 
the horses vaccinated intramuscularly were completely protected 
(page 566, col. 1, beginning third from last sentence). 

This article continues by disclosing that some of the intranasal mutants, although attenuated and 
safe in mice, actually cause strangles in horses. According to the article, the only route of 
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administration that was successful using the deletion mutant vaccines was oral mucosal (page 566, 
col. 2, first paragraph). Moreover, use of saponin as an adjuvant is only disclosed in connection 
with the purified M-protein adjuvant (see page 563), not the deletion mutant. The authors 
concluded that since the intranasal vaccines were either safe but not protective, or caused strangles, 
that the optimal attenuation route for the intranasal route is "difficult to reach or does not exist at 
all." 

In view of this teaching and the above arguments, Applicants assert that an obviousness 
argument cannot be sustained since it is clear that the prior art does not establish that saponin is 
suitable for any route of administration, for any S. equi vaccine. If use of saponin was obvious as 
of the filing date, in view of the teachings of Hartford, Timoney and Estrada, it remains a mystery 
that despite disclosing that saponin and 10 other agents could be used as adjuvants, Hartford herself 
still was not contemplating use of saponin with her S. equi vaccine three years following filing of 
her patent application (as the 2000 article demonstrates). Indeed, Hartford continued to fail to find 
an effective vaccine (which the claimed invention most certainly is, as discussed below) for nasal 
administration even after the filing date of this application. Hartford would presumably have been 
aware of saponin adjuvants, e.g., as disclosed in Estrada, which issued in 1997. Oddly, Hartford 
declined to use them - though according to the Examiner that would have been obvious. 
Accordingly, withdrawal of this rejection is respectfully requested. 

3. According to the Examiner, Applicants have not demonstrated sufficient 
secondary indicia of unobviousness, e.g., commercial success and long-felt need, because 
Applicants have not supplied sufficient evidence that the Timoney strain is not effective 
commercially (e.g., the Daily declaration); and that the gross sales in comparison of a main 
competitor's product is not a sufficient assessment of total market share. 

Applicants are admittedly stymied by this argument of lack of market share data. It 
appears that the Examiner is requesting that Applicants provide non-existent data in view of the fact 
that the Timoney vaccine is not, nor was ever, commercially available. However, if the Examiner 
so maintains, Applicants, in order to be compliant, will submit a declaration attesting to the fact that 
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the market share of the instant vaccine is significantly greater than the zero market share of the 
Timoney vaccine. 

The Examiner also asserts that the commercial success cannot be attributed to the 
presence of saponin; and that prior art S. equi vaccines already solved the long- felt need. Again, 
Applicants respectfully disagree with this contention, which lacks any factual basis. Applicants 
have demonstrated sufficient secondary indicia of unobviousness, e.g., commercial success and 
long- felt need, via evidence that the Timoney strain is so ineffective commercially it was not 
commercialized. 

There is no requirement to compare the commercial success of a product embodying the 
claimed invention with the closest prior art, Timoney. Applicants submit that possibly the Examiner 
is confusing the requirements of evidence of "commercial success" with evidence of "unexpected 
superior properties." While the latter requires comparison with the closest prior art, the former does 
not - indeed, in this case, cannot. As such, the commercial success demonstrated in the Daily 
Declaration should be accepted as prima facie evidence of unobviousness even in the absence of 
such a comparison. 

With respect to the Examiner's failure to accord the evidence of commercial success 
with its appropriate weight, Applicants respectfully remind the Examiner of the Federal Circuit's 
stance on secondary indicia of unobviousness. In Alco Standard Corp. v. Tennessee Valley 
Authority, 1 USPQ.2d 1337 (1986), the Federal Circuit expressly held that the "secondary 
considerations" relating to obviousness, including commercial success, long- felt but unsolved 
needs, and failure of others, was an inquiry which is ". . .an essential and integral part of determining 
obviousness vel non" further citing other cases. The Federal Circuit has also held that: 

Evidence of secondary considerations may often be the most 
probative and cogent evidence of record. It may often establish that an 
invention appearing to have been obvious in light of the prior art was 
not. It is to be considered as part of all the evidence, not just when the 
decisionmaker remains in doubt after reviewing the art. 
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Stratoflex Inc. v. Aeroquip Corp., 713 F.2d at 1538-39, 218 USPQ at 879; see also In 
rePiasecki, 745 F.2d 1468, 223 USPQ 785 (Fed.Cir.1984). 

Lastly, in opining about validity of a patent over an obviousness challenge, the Federal 
Circuit stated that: 

. . .a determination that a patent challenger has carried its burden 
under §103, however, requires full consideration of any objective 
evidence of non-obviousness offered in rebuttal. That §103 issue 
cannot fairly be decided on only one party's part of the evidence (e.g., 
patent challenger's prior art) while disregarding the compelling 
impact of the other party's part (e.g., patentee's objective evidence). 
Nor is there warrant for singling out §103 as an area in which courts 
may disregard the probative force of any part of the evidence. 

Panduit Corp. v. DennisonMfg. Co., 810 F.2d 1561 (Fed. Cir. 1987). Accordingly, Applicants 
respectfully request that the Examiner reconsider the evidence submitted in the Li and Daily 
declarations in view of the established law. 

In further support of non-obvious, Applicants submit herewith several exhibits that show 
that Applicants' Pinnacle™ vaccine, which is an embodiment of the claimed invention (an 
attenuated S. equi with a saponin adjuvant) is the recommended and most widely used to date in the 
U.S. and Canada, and that this is due to the nasal administration made possible by the saponin 
adjuvant (as opposed to the aluminum hydroxide adsorbed suspension that is administered 
intramuscularly). To demonstrate this, Applicants submit another article, which quotes prior art 
inventor Timoney, as acknowledging that the Applicants' intranasal vaccine produces no adverse 
complications and appears to be protective in many horses. This article teaches that one caveat is 
that strangles can occur when the horses are administered the intranasal vaccine concurrently with 
the intramuscular vaccine, due to contamination from or improper handling of the needles for 
intramuscular injection (Grayson- Jockey Club Research 2002; 19(2): 1-4; Exhibit 2). As evidenced 
by the Pinnacle™ package insert (Exhibit 3) however, the Pinnacle™ vaccine does not require 
conjoint administration with the intramuscular vaccine. 
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Commercial success in North America is also supported by a report by the Canadian 
Ministry of Agriculture and Food, which reports that the Pinnacle™ vaccine, administered twice 
over 1 to 3 weeks, is more attractive than a killed, intramuscular vaccine since it produces the local 
antibodies necessary for protective immunity (Exhibit 4; page 2). 

Lastly, an online report on a horse clinic in which vaccinations were discussed recites a 
recommendation from one veterinarian that horses should not be vaccinated against strangles, but 
further recommends that, if the owners decide to vaccinate, the intranasal vaccine (i.e., Applicants 
Pinnacle™) is "superior" to the intramuscular vaccine (Exhibit 5). 

Regarding long- felt need, it is undisputed that where a product meets an unsolved need and 
is quickly adopted by the industry, that commercial success weighs against obviousness. AID Corp 
v. Lydall, Inc. 159 R3d 534, 48 USPQ2d 1321 (Fed. Cir. 1998). Applicants assert that if the prior 
art had solved the long- felt need, there would have been no reason to continue research and 
development for strangles vaccines after Timoney. Clearly, the facts establish otherwise, as 
demonstrated both by Hartford and the present invention. Recent publications, two abstracts of 
which are submitted herein (Exhibits 6 and 7), also contradict any such conclusion. These abstracts 
indicate that continued improvements to the Applicants' own Pinnacle™ vaccine (even by 
Timoney, who recognizes that his own patented strain works as a vaccine when combined with 
saponin in accordance with Applicants' invention, as shown in Exhibit 6), and new vaccines based 
on recombinant subunits (Exhibit 7). This is also contradicted by the length of time from the time 
the Timoney patent issued (1993) and the time Pinnacle™ achieved commercial success beginning 
in February 1998. 

4. The Examiner contends that Applicants have not demonstrated that the S. equi 
vaccines in Hartford are not similarly protective to that of the present invention. 

To rebut this, Applicants direct the Examiner's attention to the Veterinary Record article of 
which Hartford is an author (Exhibit 1) which blatantly demonstrates "from the horse's mouth" (pun 
intended) that intranasal administration of the Hartford vaccine is not protective. Further, while 
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pre-clinical studies with mice are valuable to evaluate the potential clinical safety and efficacy, this 
does not preclude the necessity for studies in the animal for which the drug will be approved and 
indicated. Since Hartford did not use saponin as an adjuvant in horses, much less for mucosal 
administration, there would be no conclusive results from doing comparative studies of the Hartford 
vaccine and that of the instant invention in horses or mice. 

5. The Examiner asserts that the phrase "following S. equi challenge" is not 
supported in the specification. 

To address this rejection, the Examiner's attention is respectfully directed to page 11, first 
and second full paragraphs, and page 15, second full paragraph, and page 16, lines 24-28. At page 
1 1, the specifcation specifically discloses administration of a first dose of the vaccine and a booster 
dose 21 days later, followed by challenge with virulent S. equi 23 days following the booster (page 
1 1). At page 15, the specification states that "the vaccinated horses were significantly protected 
against clinical disease as compared to the controls following a severe S. equi challenge." At page 
16, the Conclusion indicates that "The composition of the invention satisfactorily protects 
vaccinated horses against a sever virulent S. equi challenge. 

In view of the above, each of the presently pending claims in this application is believed 
to be in immediate condition for allowance. Accordingly, the Examiner is respectfully requested to 
pass this application to issue. 

Dated: July 30, 2004 Respectful^ submitted, A 
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Fof aH the eapesinsents Shf^lsnd foals ranging fat age froo 
fimr to 16 months wither history ^^i^^-^ ^t^^ 



Three vacUoes were used; • 



M-ptoteinyndmpii&ned saponin ac^ 
Eachvatfinariooicxttsis^ 

ctuaiiy hi the neck. The nadw ^protein was itkasedfiosi 
dwceflwalbythacnaTmrkmnihTrkmofo^ 
wtdrlymyme (10 per cent w/w) and mutaiiolysin {17* 
nnh>V0 andstibsevsei^ 

affinity cnromslngraphy (Kethan and others imU th 

purified material reiotwed as one proton band at aboMlA 

kDa in sodium dodccylndphm <srjs)-pnr/acryiunide m 

d ccrrophoresls, and was stained with Coemassie brilnaa 

bli>fcOUpreparatlo«occasic<^ 

ifldioting that the 180kPabsiidcw^of$man^s^w^ 

as described by Mffhan and others (1998), 
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Inactivated whole cal wr^JiaeToi* wcine contained 
bmiaIiiHTM£tivated£«as of fi&afoTW/ml in purified saponin 
adjuvant One dose was 2 m) administered intramuscularly in 
the neck. 



Ova avirulerrt 5 etfu/ strain twu vecdne The deletion 
mutant was fimc-dried in small glass Mnpouks and reooiw 
stihited with distilled water jut before use. 

For intranasal vacdnanon (experiment 2) one dose con- 
sisted of 2ml (1 ml tan cadi naariQ containing LO" colony 
Ebrming units (CFu). 

For fonamuscular vaccination in the nedc (experiment 2) 
one dose consisted of 2 ml containing 10* cm. 

For submucosal wtinarion in the inner side of the upper 
Up,tl»tliiKedeInjectk>nju^ 

dose consisted of 0*2 ml ob taining Kfcw (experiment 3 and 
4) or duunons thereof mjhysiologM ss ^ a ^ containing IV 
or MP CHJ (experijnent 4). 

Chadlcnsa 

In afl the experiments the foals (vacancies and coiitrols) were 
ffiaHrrtftrd mtranasatty t * to vecta after the last vacrinatlnn. 
One mi of a fresh culture of S eqw Strain Anik* containing 
about 10* CHX/ml was administered into each nostril with a 
2 ml syringe without a needle* Tola consistently resulted in 
signs of strangles within five to 10 days in all the control 
animals tested. 

Experiment! 

Six. lix-month-old foals were used- Three foals were vacci- 
nated twice intranuucu!arry> with an interval of four weeks, 
with the purified M-pcotcin based vaccine* and three foals 
were left unyacrinsftd as chalkngr controls. TWo weeks after 
the second vaccination all six mats were challenged 
mtranasairy with S qui strain Arnica, 

Experitttota 

TWehv yearling horses, 13 to 16 months of age, were used. 
Three horse* wcrevarrinaird three tnr**inri?ruTaIfr«t inter- 
val* of four weeks with lO^CH; c^dulrve a^iruient5egw 
riiurantstramTwsuThieeodscrh^ 
limes fmramuscularr/acintervabof fourwteks with die same 
dose of the same strain, three ote horses were vaccinated 
three tiroes mrramnaculirty at intervals of four weeks with 
10» cells of the inacdvared whole vacant The last group 
of three horses was left unvia3Ti»tedaj challenge controls. 
Two weeks after the last vaejrination alt the horses were chal- 
lenged fotranasaBy with S eqtd strain Arnica. 

Experimcrsl^ 

Seven foals, nine to 1 1 months of were used. Five were 
vaccinated twice submucosally in the upper lip, with an inter- 
val of four weeks, wub the deJet^ 
two foals were left unvacdnated as challenge controls. Two 
weeks after the second vaccination all seven foals were chal- 
lenged btranasaQy with S esjui strain Arnica. 



signs of strangles. If the horses showed a sudden mcrease in 
rectal temperature with dearly swollen fubmandjbular and/or 
retropharyngeal lymph nodes, whether or not these signs 
wrre accompanied by stridor due to obstructed airways, they 
were regarded as having strangles. 

Postmcwts&ni e»pilr^ 

In severe cases the horses were lulled twt> weeks after chal- 
lenge, or otherwise three weeks afUrcballer^andeaainuKd 
postmortem with special attention to signs of strangles. The 
diameter* (cm) of the abscesses, if presmt,© the left and right 
subinaninbular and retropharyngeal lymph nodes woe 
recorded. Swab samples from various tissues wem streaked on 
to blood agar for bacterial isolation. Swab samples from all 
the left andright submandibular and retropharyngeal ryrnph 
nodes, bum all the left and right guttural pouches and mam 
any other abnormal tissues were streaked on to sheep^tod 
agar for bacteriology; The agar plates were incubated for ifi 
to 24 hours at TPC $ eqid was IniriauT id>iu^ed by the typ- 
ical watery (f-riaernorjrtk colony morphology and Gram stain 
and confirmed biochemic^by the Eennciitauon of glucose 
and the lack of fermentanoa of trehalose, lactose, ribose and 
sorbitol 5 eqid could be easily distinguished from Szoocpl* 
demiau because the latter does ferment lactose, ribose and 
sorbitol. 

Eftrymi Iralred uMunesorbtsrt assay (cusa) 

An antibody £L£U against a minanolysui and tyznzyme- 
solubuised call watt cxtraa ^ve high and variable antibody 
tirra, with no differences in cities between vaccinates and 
controls* mreprobabfyb 

bodies to Ssoofpkkmkut This opportuni^comruexisal was 
isolated from the liatal passages of ^ 
iments, in contrast to $ tq\d which was only isolated from 
chaHrngrd anhrtak Before iheEusA was applied me sera were 
adsorbed with dense suspensions of S zovepidanicus. After 
dearmg by ceatrffiiKation, serial two-fold dilutions of the 
adsorbed sera were made in micro titre plates coated wirh the 
ctU wall extract After incubation and subsequent washing, 
bound antibod>*wem quantified with protein-G conjugate 
and 3^-5^terramethyibenzklin< as the substrate Adsorbing 
the sera resulted in much lower bur more speaBcScqwvifr- 
bodytrrres. 



ft£SUDS 

1:*n^rerta4n-bwdl 
WUhin six days of challenge, *9 six foals developed dinkal 
signs strangles crsaracter^ 

tsl temperature (>40 A Q and swc41en ryrnph nodes m the bead 
and the neck, whether or not accompanied with stridor due 
to ocmucted airways (Table I). They were about equally 
affected esrept for horse 56 which had milder signs. A post- 



Sixteen, fooT-monrh-old foals were used. In order tn deter- 
minethe m i nimum prote ctive dose, three groups of four foals 
were vaccinated twice submucosaUy in the upper Hp, with an 
interval of four weeks, with deletion mutant strain 1W9» at 
doses of 10» ofu, 10" c«j or 10* cfu. Four horses were left 
unvacdnated as challenge controls. Two weeks liter the sec- W 
C^vwxiiiaaQnaUtheu^ *• 
Segw strain Arnica. 



AbLfci »; tlinic.tl and postmortem [i 




hmbefore the challenge, an^ mm Bi£ht 
the horses were examined clbucallyvnth special attention for 



t pure oJttMwi <dS eo^a wci»itt»ated? nqnnat V*nph mdes w<r#C 
1 1M tnoamuscgka; ttjbm 9&m*&^t*tofha#oibMfi^\.lj*, 
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TABLE 2: Clint"! and p<»lrtiortem 


itisulls of expsfimiintl 




Vtcdne 

Hone cfu/oosb Route ft** 


Dtamttei (cnO of lymph node ata* 
pes« SVbnR JUboK W&opM. 


ms posBwvwin* 
nsroph-R Tt^J 



35 
38 
3* 

5* 
40 
41 

42 
45 

36 
43 



Doubtful* 



10* 



10H 



whole eel 
Conenl 

GOItfJOl 



Soangtes 



Stanttes 



10 
7 

~# 
7 



7 

-# 

4 

10 

a 



t 

10 



10 
5 
-i 

3 
7 
6 



10 



0 

30 
19 



: ' : 

o 

- ! 20 
« ' n 
i i 

4 ; u 

- 24 

6 ' 26 



* from il *c atscesses pun aftun* ofs egufwm noUte^nqniyi Vifhi«)d«¥weuto 

nejatiM 



* Vwy cntosed lyfnpft nodes witb no ab*ce*no5eowkoUfed 

-NoifctcesspfesB^Vilnown^^ 

*i^Siiynat>oW*ralr^ 



TfltJU 3: Clinical, postmortem and resutls o* fi purlin en t > 



n) of lyn^h DOOje (hsOAMCS f 

Hom CJU/dose "tars*"' Dbtfiosb sMDrtK.' «bm* rsOopfcV ntrapM **d 



a 

3 

s 

7 
» 

1 
ft 



2H 
2** 

a** Normal 

2* 



0 
0 
0 
0 
0 

19 
7 



* ftoro el A* abscesses pom flJtajres of Seoufwoe ta»M^nomrtlynipfcnotoiWA*tt 
t^paWwtfbooYtibgOfukyof linings 



- No ifaaxsc present cm 
LLcft*R*bt 



uaibv sub** ftibnaaaThiais lenonh tuau^MWfM 



laotteci f^ iii ttim iiontwowcdta after d HiHrfff gccaofinpiedtfic 
dinted findings. There were lain Abscesses is the sub- 
mandibularand retropharyngeal lymph nodes fem whidi 
pure culture* of 5 eguvwerc isolated. 



TABLE »: clinir.il, prt\lmortem ond eli:-a re^ulu of miperirnent -3 



horse ov/dose (teat 



Diameter (op) ef V*noh node sbicessas pMOtiortori* 
•ubflU subt*4 fsftopM. ■ ts jo p JH t TOO* 



17 




a« 


Horn* 






3 




3 


10 




2* 


NoMMl 










0 


22 


10* 


2» 












0 


IS 




2» 




5 




7 


7 


1» 


1« 




2** 








« 


• 


14 


24 


TWS&t 


2» 












0 


25 


10* 


a» 


Nomsi 






•* 




0 


26 






Itaost 






> 3 


— .t 


3 


21 




a« 








ft 




C 


27 


iwsta) 






t 




3 


3 


23 


2ft 


107 


<2M 




B 




OS 




17 


24 




v* 




4 




3 


4 


14 


20 






StnttkS 


6 




4 


4 ' 


It 


30 


CMcJ 


a* 




7 




7 


f 


25 


31 




1* 


Sennpcs 


I 




3 


3 


13 


32 








1 




f 


• 


19 



•PnmslAnthsceMPitMCUtttastf^ 
neptfvo 

• S •out antibody tike on day ol diaflanen 

-tot4iadB*prcse?*CR)aA0Pr^^ 

LUfttRtf* 



^ftfSBSlh«1WDft 

After thi intranasal or jntranroscnhr vaccinations no abnor* 
inaMes were observed ewe^^ 
fotramusau^wim deletion nitftarrt strain twb* (kvdopot 
local rations at the site pf vssrinaHoA that isjocslgvwuua] 
of die neefcaresde. After cftslkry.afl three conirolhoiae 
developed severe cHnicsi stgos ofstraxi^csdwictmacdbi 
high rectal temperatures arid swollen tad paiafcl lrmpc 
nodes of the head and rhe neck (Table 2). TWo of the hones 
in the group wclnaied iptranataHy with Ac lhe^Wmattc 
matmt (38 and 39), and two of those vaccinated btrano* 
cuhiijr vrhii tbie baafvaied 

signs if strangics comparabk to those fathecDatrc*\whew» 
the other hones in these two gEonpc (33 and 49] showed 
milder sisu (Thhle 2). The thow horses vacdnaTcd intra- 
rmucularly^Arheddct!^ 
trrtHf ffflsinit «* f » w g4**; iwwww tw **f*ii| rnrf^fT***^ md 
no enlarged lymph nodes were observed aferduDenffcA 
postmortem rnron«ryra corihtined the rifrical fimfingiAM 
the horse* with dinkal signs had abscttses m die tnh- 
nundaprlat and/or reuupharypgcal lymph nodes fam '■Inch 
pure cultures of S tqul were isolated. ^ three horses tbrf 
were vmcrinatrd intra mmmhrtf with the ddenlon moUni 
appeared to have normal rjnphDodcf CfontwhkhScDjidwii 
not isolated. However, the** protected brmes had imaccept- 
able local reactions in the fermofabscesKa attf — — 
site, 



After Ae submucosal vacdnat»ns, stnaKtranskiaireacaOBe 
wcrt observes* the fofecik*ste 

inacca^swtatrigsQto3crndfameteT)whkh 
pktdjr within two weeks. Th*reactiw caused no J 
dlso^atotothefi^whidtanbadanae^a 

Ate chaDen^aA five fbabvac^ 
ptw e ue d aga in st n^n tt ^ whcfeasboftcoiuw)is^ 
devstguofstran^Clabk)).^ 
orofiinncd the dxnkal 6mSng^ Both control horses had 
abscesses in the subtnandibular and/or rt tnfphsr y pg t a l 
r/mphziodc*hmvabichpi^ 

whereas all the vaccinated k>rsesliadw»n»^rrnir^ric^ 
rVom which S «flf was not boUttd rV^therrnoft.mvacczDe 
remnants or other afannmlfttrf were sound stte vaccina- 
tion stoposuaw6tm.A]lthevamratrd 
antibody titre ^2»* whereas both conrjolshadakwcrthTe. 



After the subnnicoSBl vaonnsfinm smalt transient, ototo- 
dependent sqbnrocosal swelHmy (2 to 3 cm dSaaietcr) were 
observed tha in^erinn rfte ^riifcft p^Hnj ^rpptaeff 
within two weesxlne reactkms cnu^noappaietfc^icoin* 
Cnrt to die hones which all had a uoiul appetite. Ihe group 
rrrrTTtrtf rhr Irmrtt rfrrrn nf Ifl* rnr i\*m\ it do u rfimii 

Esxept £br three of the horses giva sod three of 
the hones given 10*au thebc^devdoe<ddinkJs%nio< 
strangles (Table 4). r>osrjnorteni es^nation connnned the 
dtnnfal fi ndh>g*i earfpt tfaat nftrtts 17 * ftd 2 ^ ^^^rn ih dhry 
were clunW^piotcc«ttl.had a ss^ abscess (3 ens dhancttr) 
in the left retropharyngeal r/mph node, Uowen^ compared 
with the controls awseriones wewdea»>knmu^ctolAsm 
eaperlment 3» the protected animals (except one) had an 

£ taui mtAody tkf» >2>«.%<hgr«a« all rfw l.i^ *r»mtA 

had a lower titre. 



meaperfanents3 snd^aibs submucosal vaec^ 

there was an apparent correlation (r*O-0O) between me 
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hones 1 serum antibody titres on the day of challenge and the 
degreeof protection apinst soan^c&AH the hones with din* 
ioJ signs of strangle* afier challenge had a litre <2 J whereas 
all hut one of the protected hones had titres A similar 
correlation (r=0»79) was found between the antibody litres 
and the cumulative sia of the lymph node abscesses post- 
mortem. However, more data would be needed to validate 
these ttrrdatzoas statistically, F wUiam ore, it Is at most an 
indirect correlation, because after the parenteral vaccinations 
with the Inactivated vaccines in experiments I and I the 
hones had titres up to 2", hut they were not protected. 



DISCUSSION 

In this study several different vaccines and different vaecina- 
tion routes were tested in bones, the results show that the 
coinbination of live attenuated bacteria and parenteral vacci- 
nation is essential for protection against strangles. In partic- 
ular; live atten uated S apd strain twos adrnimscered by the 
submucosal route appeared to be a sate and efficacious 
vaccine. 

The M protein belongs to a family of ceQ Ru£ce*associ- 
atcdptoirips of st rtp tococcL It is regarded as an important 
vinilence factor (YYoolcock l974,Galaa and Timoney 1987, 
Bosdnvia and timoney l994*Meehan and omen 1998) and 
therefore most commercially availabk strangles vaodno for 
parenteral use are based on either ^activated whole cells or 
on bacterial extracts, both containing the M-protein. 
However; according to the literature these vaccines Induce 
hardly any protection against natural or experimental xntle^ 
tfod* (Vvookpck 1974, Srivastavi and Barnum 1981, 1983, 
1985, Timoney and Eggen 1985, Sweeney and others 1987* 
form 1990). this supposition is supported by the present 
experiments. In opci iutcut l,avaccinccocttining5Wpgpa- 
dose of native purified M protein did not protect horses 
against strangles after two pareruerd vacations. Hc^cvec, 
the same varxirte induced gOD^ 

cutaneous vamnarton and a subsarmcnt lethal Intranatal or 
intraperitoneal challenge (A. Jacobs, unpublished obscrva.- 
dons) imprymgtJiat results in mkedonotpreblaihci^ulrs 
in horses. Suttuarry. in experiment 2, a vacr&ecftrtauunglO* 
cro/dose of raraalm-mactivaJrd cells did not protect hones 
against strangles ate three parenteral vaccination*. Thoc 

fpvm by parenteral roufe 

response in graeraLarenot protectnt. In 6cr me results sug* 
gejt that a foneosal immm 

unrmnte response may be required foproteoioa.il is also 
possible thatlrv* bacteria grown in vivo have a different and- 
genk composition uHanmviu^^ 
general, systemic unmunity, cbaracterlscd by a humoral IgG 
response* is triggered by parenteral (systemic) vaccination, 
whereas a mucosal Immune response, characterised by 
mucosal IgA, t* triggered by presenting antigens to the 
mucosa) surfaces. This can be achieved by the Intranasal 
administration of a liva^ttcnuated vaccine strain or purified 
antigen combined with a mu<^ adjuvant. A Irve^ttenwted 
drlrtinn mutant, strain Tvvsgs, was therefore oonUtucted, Pilot 
experiments bed shown that TWtts ww attenuated In mice 
when tested by the Intranasal or mtfaperiiontal route* and 
also that it old not cause strangles in foals when using the 
standard Intranasal A^lUny* model CA. Jacobs* unpubhshed 
observations). In experiment 2, mis mutant was tested as a 
vacdne by adndnistering It by die Intranasal and mtramus- 
cubr route* ft was *u^ 

borsea did not appear to be protected whereas d>c hones vac- 
cinated intramusculariy were completer/ protected. In con* 
trait with inactivated vaccines g>en by me parenteral route, 
a live vacdne given by this route bduces protectlon- 



Ahhough TW92S was protective when administered intra- 
muscularly it induced local reactions m me form of abscesses' 
at the site of injection which were regarded as unacceptable 
for a vaccine to be used in the field Atxcmpts were teefore 
made to attenuate this mutant further by cxmstiuctiin^acku^ 
tfcma] nitnosogmnldine (NTX^mduced mtitadons affecting 
the streptolysin S (SLS) baemotytfn and thebaoerial capsule, ■ 
revolting in double or triple mutants. Single or double 
mutants defective in SLS haemolysin and the capsule but lack- 
ing the original attenuating lesion were also prepared. • 
However these mutants, when* tested by the utnmusciilar • 
route were either safe but not protective, or tmtecdvc hut not 
safe, as indicated by local reactions at the vaccination site (A. 
Jacobs, unpublished observations). $\miU*Vfi when they were ' 
tested by me intranasal route, die mutants either safe but 
not protective, or actually caused strangles. An sls 
(haemotysmVnqpulve mutant and an sis/capsule double • 
mutant derived torn S equt strain Tw, although they were ' 
both strongly attenuated in mice, caused i^iati^ in yezriiiig 
liorr^wimuu;mutantstnmsbcm • 
node abscesses (A. Jacobs unpublished observations).. - 
Apparently S cqm' can cause, strangles without the sls 
haemoivsin and/or capsule. ThisTtsidt is consistent with the * 
results of Gabm and Others ( 1988) who found that a capsuk- 
dcfcaxwimftantrf^ • 
Since these trials showed that farther attenuation did not •■ 
improve either the safety or the efficacy of the vacdne when *, 
administered by the intramuscular or Intranasal routes. v 
anotiiervaatfiis^ioa^ " 
horart were vancinared rubmacosally in the inner side of the 
upper lip just below themua^byttThttnewpaxnrtOTl 1 
vaccination route appeared to be safe as well a* efficacious. 
Only transient small submucosal swellings were observed - 
wfuchresohedcam^elyw 
or other abiwrmaiiiieswe^ 

mortem.rurt)ierinore,tf ■ 
be protected, in contrast with the two challenge controls 
which both developed strangles, In experiment 4 the rnhn- 
ronmmtectrvedoscvvu 

eluded that strain Twns is a promising candidate vaccu*. 
Furthermore, the fact that it U a deletion mutant male* it s 
highly urdWy that it can revm tovinilencc. 

The nitriguing question of the mechanism of protection 
remains to be answered. There Is aooimuUtiitgevio^iatethat 
a mucosal immuiw respond is eGcezaialt^ » 
strangles (5Hvastava and Barnum 1983, 1985, Galan and 
TUnoncy Tirnooey and Eggen 19W* Timoney and- 
Galan 198S, Galan and others 1986), However, the present, 
resuh^d^ruxccnmin mis hypothec • 
uatedvaccmes tested iritiar^ ' 
tecuve or caused sttingle*. This indicates that the optimal 
atteninikmaxuiemtsaoas^ 

not exist at alL In contrast, the retults shew that systemic vac- 
dnation induces good pintccdonpiPndedihata 
is used The ba that die vaccute was 
enteral route, aiuitlieapparmt conebuoabetwecn^o^ami- 
budy tiu e s and the level of protection both suggest that the 
proUrtionrm^bednetoasystemk * 
the other hand, tbivonly wur^whrnafiveveccmeUused 
because the inacttvated whqle oJ vaccine and the M*ptoieuv 
wKimfrwtr^t n tfX«wt w> ptotecdon. In a Wdlri o iw the 
apparent correlation between the antibody titres and protec- 
non was only observed when a IWevaccux was used via the 
parenteral ronte. After parenteral vacdnariftn with the toac> 
dvated whole cell vaccine or the M-p«tem-based sohimft 
vacdne, antibody titres >V were observed, but the horses 
weiv tux pcDtecxedL These d^ 

by the uprcgulatfon of additional antigens (essential for 
inducing protection) in the live vacdne strain In vivo. 
Furthennotr, live bacteria could trigger a different and/or 
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SEEKING SOLUTION TO STRANGLES 



^(Editor's Note: The march of 
progress in medicine is often a long and 
difficult one, marked more by frustra- 
tions than by chances to shout "eure- 
ka!" Determination perhaps is no less 
important to a scientist as knowledge 
and intellectual inquiry. Among 
researchers who have been funded by 
Grayson-Jockey Club Research Foun- 
dation is Dn John Timoney of the Uni- 
versity of Kentucky, as he works 
toward a safe, reliable vaccinationfor a 
painful equine disease. The following 
illustrates both the difficulties, ana 
importance, of such journeys.) 

Research involving the causative 
bacterium of the disease known to 
horsemen as "strangles" has been an 
ongoing interest of Dr. John Timoney 
for many years. Dr. Timoney has been 
responsible for much of the seminal 
work involving Streptococcus equi, 
and is currently delving specifically 
into the search for new components of 
the organism's structure or molecular 
composition which may function as 
immunogens, or units which alert the 
horses immune system and elicit a 
containment response towards the 
pathogen. Despite the last decade's 
advances and forward strides in our 
understanding of S. equi and its man- 
ifestations of infection, many feel that 
a vaccination preparation which is 
reliable with regard to both safety and 
efificacy has yet to be developed. Tim- 
oney's present investigation focuses on 
immunogenic portions of the bacteri- 
um which are present in addition to M 
protein, the current component of 
parenteral strangles vaccines. 



As information is developed about 
these additional protein immunogens, 
it is likely to lead to an improved vac- 
cine preparation, eliciting a contain- 
ment response toward the pathogen 
that more closely parallels what occurs 
in natural infections. The importance 
of this work lies in the possibility that 
a substantial improvement in our abil- 
ity to successfully immunize horses 
against strangles will result 



In its crudest form, vaccination is 
achieved by simply injecting an emul- 
sion or suspension of a pathogen into 
an animal. The dose of pathogen 
injected must be small enough to 
avoid overwhelming the immune sys- 
tem and causing the very clinical signs 
of disease the vaccination process is 
trying to prevent, yet must be sizeable 
enough to be "perceived" by the 
immune system (continued on page 2) 



Races Named for Grayson- Jockey Club 



Several race tracks have provided 
opportunities for the Foundation to 
achieve increased visibility by naming 
overnight races for Grayson-Jockey 
Club. The first Grayson-Jockey Club 
Purse was held at little Rillito in Tuc- 
son, AZ, on Feb. 17, and was won by 
Jose A. Barrios' Cop Out. More 
recently, Prairie Meadows held its 
Grayson-Jockey Club Purse on May 
24. B. E. Howerters Bonita Rose won 
the $25,000 event. Dr. Scott 
McClure, whose project on shock 



wave therapy at Iowa State University 
is being funded by Grayson-Jockey 
Club, was interviewed before and 
after the event on Prairie Meadows* 
in-house television system. 

As of press time, Suffolk Downs, 
Calder, Belmont Park, and Emerald 
Downs also were planning races 
named for the Foundation. Grayson- 
Jockey Club appreciates the opportu- 
nities to explain to fans and horsemen 
alike the functions of the Foundation 
and how any individual can participate. 



Slit* 



Cop Out wins the Grayson-Jockey Club race at Rillito. 
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REiWMB ERMG GENEROUS LEADERS 

In recent .months, Grayson-Jockey Club Research Foundation, and 
nil of the horse world, lost tw o of" its staunch supporters through the 
deaths of Ogden Phipps and Mrs. Alice Mills, Mr. Phipps and his fam- 
ily have been longtime supporters of the • Foundation' through leader- 
sfiip as well as generosity. 

Recent contributions included a portion of a stallion season Mn, 
Seeking Hie Cold auctioned at fvcenelatid. The largt^ number < of;! 
memorial contributions made to the Foundation in Mr. Phipps* mem~; 
or)- is testimony to the respect he engendered on the Turf, - 

Mrs. Mills, who was director emeritus of the Foundation at the time 
>of her (leath, also had heen a supporter. She and her late lmshaticl v 
James P. Mills, made a major contrihutiorrtq the Foundation in 1985" 
from the eamings of their champion Devils Bag. :> '--.v;. S* 




Hf lw- /TlTIf 1 1 /CI J\ IfcT^T/iV/ii IF Ty\if.:f}*%. 1 




::\>\.;:^ % 

jpsepltfn^A^ y ; 

/,Pfflarn^ Backer. . : 

Allan >P>agone 

7;'^(&iBi'dijp$>pt- - ;;_ 

. Pell Kancock 
\ Joseph; W. Harper 

XeyerettM^ier;- 
Ggden Mills Fhipps 
ty. Hiram Polk jr. 77 

' J<^ep^WSft^ 

' President 
Edward iE.B6Wen 
Secretary - Trieasurjsr 
James S: J: ; Liiao, . 

Vice President of Development 
%ncyQ Kelly 

OperqtiomAd^ 
Rebecca i^cCloud' ; 

Associate Ffcn# i^iser 
Betsy Minton 

■ ) Veterinary -Consultant 
] ' ■ 7 fv l)r;A.G/^l^- :; ' 

Phone: (85^) ^2850 
F^J(^ 2^^2853 7 

http^/v^ljoGkey^ 



NOTICE: Upon request, a copy of 
the latest Annual Report filed by 
Grayson-Jockey Club Research 
Foundation, Inc. with the New York 
Secretary of State may be obtained 
from the Foundation (821 Corporate 
Drive, Lexington, KY 40503) or from 
the Secretary of State (162 
Washington Ave., Albany, NY 12231). 



(continued from page 1 ) and elicit the 
appropriate protective response. 

Vaccination of horses against the 
bacterium Streptococcus equi has tra- 
ditionally been plagued by complica- 
tions, most notably the development 
of reactions or abscesses at the injec- 
tion site, and also by the development 
of the sometimes-fatal autoimmune 
disease "purpura hemorrhagica." Pur- 
pura also accompanies naturally- 
acquired infection. Some horses actu- 
ally contracted strangles from their 
vaccine, while conversely in other sit- 
uations there was a documented fail- 
ure of immunization to protect the 
animal when challenged by natural 
exposure. Given these problems, 
equine veterinary practitioners tend to 
recommend implementation of vacci- 
nation programs for strangles only 
when the horse in question resides on 
an endemic property or will be travel- 
ing to a high-risk exposure situation. 

In the 1980s, the safety aspect of 
vaccinating for strangles was 
enhanced by the development of sub- 
unit vaccines. Research identified a 
specific region of the bacterial cell 
wall, protein SeM, as being a highly 
immunogenic portion of the bacteri- 
um and able to induce as protective an 
immune response as that induced by a 
suspension of the entire bacterium. 
Production of these vaccines involved 
preparing suspensions of bacterial frag- 
ments containing only the bacterial cell 
wall components; administration of 
such products to horses was safer 
because vaccination could not lead to 
the development of active infection. 
Still, purpura hemorrhagica and sterile 



abseessation at the injection site contin- 
ued to be specters which attended vac- 
cination of horses for strangles. The 
fact that vaccinations made from pro- 
tein M are given parenterafly (intra- 
muscularly) also means that the effica- 
cy of this procedure could be less than 
entirely reliable, because while circu- 
lating antibodies were made by the 
immune system in response, antibodies 
at the portal of entry were not elicited 

Most recently, researchers and 
commercial vaccine producers have 
focused upon targeting pathogens 
at their portals of entry, where 
infection first begins. For bacteria 
like S. equi, this means inducing 
protective antibody production in 
the tissue lining (the mucosa) of the 
upper respiratory tract. 

Currently, intra-nasal vaccination 
for strangles is available, but this mode 
of immunization, like its predecessors, 
has experienced a troublesome rela- 
tionship between efficacy and safety. 
The vaccine preparation currently 
available is a suspension of Strep, equi 
bacteria which are live, but attenuated 
so that they have reduced virulence. 

While many horses have no adverse 
complications and appear to be protect- 
ed, some horses which received their 
intra-nasal strangles vaccination at the 
same time that they were given their 
intramuscular immunizations (such as 
4-way, rhinopneumonitis, influenza) 
developed strangles abscesses at the site 
of injection of the other vaccines. This 
unique complication arose from live 
bacteria in the vaccine getting on the 
hands of the person administering the 
vaccinations and ( continued on page 3) 
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A fund raising trad ride and tour of historic Groton Plantation in Aiken, SC, was held during 
the spring. Here, riders are seen in front of Oakland Hall on the property. The ride was host- 
ed by Mike and Iris Freeman. In the West, another trail ride as a Grayson-Jockey Club fund 
raiser was held on the T-4 Ranch of Forrest, Kim, and Jenifer Metz in Patagonia, AZ. 



(cmtinuedfrompage 2) contaminating 
the needles and syringes used to admin- 
ister the intramuscular doses. Apparent 
failure of vaccination to protect against 
cMcal disease in certain cases, the occa- 
sional occurrence of purpura hemor- 
rhagica, and even the development of 
strangles from the vaccine have all been 
documented in association with intra- 
nasal vaccination. 

Streptococcal bacteria are responsi- 
ble for serious disease in human beings, 
too. Streptococcal pharyngitis ("strep 
throat"), scarlet fever, toxic shock syn- 
drome, and necrotizing fasciitis, a fright- 
ening disease which consumes living tis- 
sue and is associated with high mortality, 
are all caused by streptococcal organ- 
isms. Of the genus Streptococcus, S. 



zooepidemicus is the : 
urn which has 
to ; co-exist with the 
hprse. It is the most fre- 
quently cultured organ- 
ism from a variety of 
equine infections. 

Research in Dr, Tim- 
oney s lab at the Gluck 
Equine Research Cen- 
ter has resulted in the 
development of a num- 
ber of important 
advancements in our 
knowledge about Strep- 
tococcus equl That S. 
equi is a more virulent 
clone of an ancestral S. 
zooepidemicus has 
become apparent from 
the over 97% common- 
ality of DN A that Strep, 
zoo and Strep, equi 
share. The £-3% of the 
genetic material that is 



es of bacteri- 



not shared with Strep, zoo and that is 
unique to Strep, equi is the focus ofTim- 
oneys current work. His present 
research investigates the hypothesis that 
it is this unique portion of the bacteri- 
um's genome which will code for 
immunogenic proteins which are specif- 
ically protective against strangles and 
which, when added to existing vaccine 
suspensions, may significantly improve 
efficacy. Timoney specifies that an anti- 
body response on two different levels is 
needed in order for a vaccinated horse to 
be protected First, antibodies produced 
at the surface of the mucous membrane 
where organisms first invade are neces- 
sary because the presence of antibodies 
there will bind and neutralize the infec- 
tious organisms, preventing their bind- 
ing to the horses tissues. Second, anti- 



Dubai Millennium Memorial Research Award 



Dr. Philip Johnson recent- 
ly received the Grayson- 
Jockey Club Research Foun- 
dation's Dubai Millennium 
Memorial 
Research 
Award. 
Dr. Johnson is 
conducting a 

f)roject on 
aminitis at 
the Universi- 
ty of Mis- 
souri. The 
award is 
named for a 
deceased 
champion 
which raced 




for the Maktoum family's 
Godolphin stable. A season 
in Dubai Millennium was 
donated by Sheikh 
Mohammed 
for auction on 
behalf of the 
Foundation 
late in 2000. 
The entire 
proceeds of 
the sale, 
$270,000, 
were donated 
to the Foun- 
dation, which 
instituted the 
award in 
appreciation. 



bodies must additionally be present in 
the tissues which lie between that pha- 
ryngeal lining and the deeper lymph 
nodes, where they perform the same 
function, namely to bind and neutralize 
bacteria so that metastasis of infection to 
deeper lymph nodes ("bastard stran- 
gles") is prevented. Dr. Hmoney feels 
that if a nasal vaccine can successfully 
prompt the above type of immune 
response, it would be conceivably possi- 
ble to eradicate strangles from a vacci- 
nated, closed herd, lids has great impli- 
cations for owners of farms or premises 
upon which the infection has become 
endemic, with cycles of outbreaks of 
clinical disease. The costs of quarantin- 
ing afFected horses, lost business, veteri- 
nary treatment, and the time of firm 

Eersonnel in monitoring and caring for ill 
orses are considerable, and may in 
some circumstances be devastating. 

Despite the inherent frustrations and 
difficulties associated with immunizing 
horses against S. equi, Dr. Timoney feels 
like successful vaccination is neverthe- 
less a goal with an end in sight "It cer- 
tainly is possible that effective protection 
will be available to horses in the foresee- 
able future. Horses which have had 
strangles are quite resistant to a second 
infection, so nature herself tells us that 
effective 'vaccination' is possible." 

The surface M protein (SeM), 
which has formed the Dasis of the par- 
enteral^ administered 
subunit vaccines, is 
highly immunogenic 
and will probably 
remain a primary com- 
ponent of future vac- 
cine preparations. Tim- 
oney's work has identi- 
fied two additional pro- 
teins on the bacterium s 
surface, SePE-H, and 
SePE-I, which may 
appear to be key play- 
ers in eliciting an 
immune response from 
the horse. All three of 
these immunogenic 
surface proteins, SeM, 
SePE-H and SePE-I, 
were first recognized 
and characterized in 
Hmoneys lab. The 
Grayson-Jockey (con- 
tinued on page 4) 
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(continued from page 3) Club 
Research Foundation has been a 
long-term supporter of Dr. Timoneys 
work, and, as such, has had a direct role 
in the development of much of what 
comprises current thought about 
Streptococcus equi. 

Dr. Timoney credits the Sanger 
Sequencing Center at the University 
of Cambridge for defining the genom- 
ic sequence of S. equi and 
then providing unrestricted 
access to the information for 
the improvement of equine 
health. S. equi is the first 
equine bacterial pathogen to 
be sequenced in its entirety. 
The project to elucidate the 
gene sequence for this organ- 
isjn, was underwritten by the 
Home for Rest for Horses. 
The project's support at deter- 
mining the organisms gene 
sequence together with the 
policy of free access gener- 
ously provided to all investiga- 
tors significandy accelerates 
the ability of researchers to 
identify new immunogens for 
possible inclusion into new- 
generation vaccine prepara- 
tions. Dr. Timoneys lab, so 
instrumental in developing 
information about S. equi in 
the past decade, is uniquely 



positioned to make use of the knowl- 
edge contained in the bacterium's 
gene sequence. 

The genes which code for the three 
unique wall proteins of S. equi are part 
of the 2-3% difference in genetic mate- 
rial that exists between S. equi and S. 
zooepidemicus. Dr. Timoney stipulates 
that there are probably a total of 20 to 30 
proteins included in this sequence, how- 



NEW YORK THOROUGHBRED HORSEMEN 
: SUPPORT EQUINE RESEARCH , 



^ For me second time in two years, 5 
the New York Thoroughbred Horse- 
men's Association has made a major 
contribution to GraySffhtodkey. Club 
Besmifr .?<m(&im. Tho NYTHA 
recently toted $37,000 to tta Foun- 
dation; which Is a leader in sponsor- 
ing research (Nested to Improving 
the heaSUi and safe^of horses. 

A portion of the contribution was 
designated as in memory of Ocjden 
Pnipps* a patriarchal sportsman of 
die Turf who dfed recently after a 
long and distinguished career as an 
owner-breeder and leader in racing. 
( "We at the NYTHA appreciate 
titat Grayson-Jcckey Club seeks out 
and funds the best research available 
on the most fmportam problems fee- 
ing the horse/ said the orgar&a- 
lions executive director, Robert F. 
Rynrt "When mares started losing 
foals in large numbers last year, the 
Foundation stepped up trm^l'mh/ 
lo fund several proofs seeking 
answers. At the same tirm, that did 
not diminish its commitment to 



seeking solutions to ether problems 
all horses and horse owners face." '.'^ 

Grayson- Jockey Oub currenity 
is hiring 24 projects for more than 
$800,000 and over me test -two 
decades has supported 180 prcje&s 
at 31 universities for a total of more 
than $9.5 million. . ■> - 

.Problems addressed Include 
various fnfectioiES diseases, taminiuX 
and an array of soundness issues. 
One of she projects underway seeks 
to develop a means of alerting horse- 
men to impending injury of hone and 
joint, through anafysis of serum 
market! S^eraf projects also utiles 
cutting edrje technology such as use 
of adult stem celts to aid cartilage 
regenenttkm. 

: Our Foundation is dependent on 
the generosity of the horse commu- 
nity.. We arc in business solely to 
help the horse, and when organiza- 
tions such as the NYTHA come for- 
mr$ $o Qsnerousfy It Is an impor- 
tant boost to all who are connected 
, to the e$uira industry. : • \ . 



ever, and that additional proteins are 
likely present which will turn out to be 
important in the horses immunogenic 
response to strangles. Such bacterial 
proteins which elicit a significant 
immune response would be targeted for 
investigation into their possible suitabili- 
ty for inclusion in future vaccines. Dr. 
Timoney postulates, for example, that 
SePE-I may be one of the bacterial cell 
wall proteins which stimulates 
an immune response in the 
infected horse. Antibodies 
made against SePE-I may be 
what confers the resistance to 
future infections seen in horses 
naturally infected with the 
strangles organism. If so, then 
SePE-I could be an important 
addition to protein M (SeM) in 
future vaccines. 

- By Kim A. Sprayberry, 
DVM, Diplomate ACVIM 
The grant supporting 
Dr. Timoneys 2001-2002 wort: 
is entitled identification of 
immunogenic proteins unique 
to Streptococcus equi" The 
Gmysorirjockey Club Research 
Foundation is proud to be a 
long-time supporter of Dr. Tim- 
oneys research ana to fund 
sum investigations whose out- 
come is anticipated to impact 
equine health so positively. 
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Section 1: Disease Information 



Strangles is a highly contagious and serious infection of horses and other equids caused by the bacterium 
Streptococcus equi (S. equi). The disease is characterized by severe inflammation of the mucosa of the 
head and throat, with extensive swelling and often rupture of the lymph nodes, which produces large 
amounts of thick, creamy pus. 

Section 2: Human Health Risk Data 



Humans appear to be resistant to S. equi under normal circumstances. 

Section 3: Horse Health Risk Data 



Horses of all ages are susceptible, though strangles is most common in animals less than five years of 
age and especially in groups of weanling foals or yearlings. Animals show typical signs of a generalized 
infectious process (depression, inappetence, fever of 39° - 39.5°C). Horses develop a nasal discharge 
(initially mucoid, rapidly thickening and purulent), a soft cough and slight but painful swelling between the 
mandibles, with swelling of the submandibular lymph node. With the progression of the disease, 
abscesses develop in the submandibular (between the jaw bones) and/or retropharyngeal (at the back of 
the throat) lymph nodes. The lymph nodes become hard and very painful, and may obstruct breathing 
("strangles"). The lymph node abscesses will burst (or can be lanced) in 7 to 14 days, releasing thick pus 
heavily contaminated with S. equi. The horse will usually rapidly recover once abscesses have ruptured. 



Section 4: Ecology Information 



http://www.gov.on.ca/OMAFRA/en^ 
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S. equi is maintained in the horse population by carrier horses but does not survive for more than six to 
eight weeks in the environment. The infection is highly contagious. Transmission is either by direct or 
indirect contact of susceptible animals with a diseased horse. The incubation period of strangles is usually 
3 to 14 days. Direct contact includes contact with a horse that is incubating strangles or has just 
recovered from the infection, or with an apparently clinically unaffected long-term carrier. Indirect contact 
occurs when an animal comes in contact with a contaminated stable (buckets, feed, walls, doors) or 
pasture environment (grass, fences, but almost always the water troughs), or through flies. Under optimal 
conditions, the bacteria can survive probably six to eight weeks in the environment. 

Section 5: Prevention 

Both a killed and a live vaccine are available for the control of strangles. The only killed vaccine currently 
available In Canada is Strepguard™ by Intervet Killed vaccines, in general, are administered with an 
initial series of intramuscular injections followed by an annual booster. There may be adverse reactions at 
the injection site (marked pain, even frank abscesses). Some animals have even developed purpura 
haemorrhagica following vaccination. The killed vaccines do not provide complete protection because 
they do not result in the local, nasopharyngeal antibodies thought to be important in protection, but they 
may reduce the severity of clinical illness should it occur. 

More recently, a live, attenuated S, equi vaccine (Pinnacle™ I.N. by Fort Dodge) has been introduced as 
an intranasal vaccine for the prevention of strangles. The vaccine is administered twice, at an interval of 
one to two weeks. This approach to vaccination is intuitively more attractive than a killed, intramuscular 
vaccine since it produces the local antibodies necessary for protective immunity. Because the vaccine is a 
live but attenuated (using a low virulence organism) S. equi, care should be taken to avoid contamination 
of injections elsewhere in the horse. Concurrent injection of other vaccines has resulted in S. equi 
abscesses at these sites, presumably through inadvertent contamination. 

Jorm (1991) has shown that S. equi survived for 63 days on wood at 2°C and for 48 days on glass or 
wood at 20°C. The organism is readily killed by heat (60°C) or disinfectants (particularly povidone iodine, 
chlorhexidine). Quarantine area staff should change their coveralls and boots before leaving the 
quarantine area, and should wash their arms and hands carefully with chlorhexidine soap or use an 
alcohol-based hand disinfectant solution. 

Infected horses should be isolated and not allowed to come into contact with other horses until they are 
no longer shedding S. equi. Personnel working with infected horses should not work with other horses, or 
should work with infected horses last. Clothing should be changed after working with an infected horse, 
and hands should be thoroughly washed. Any items coming in contact with an infected horse or its stall 
(hay nets, water buckets, etc.) should be disinfected before being used for another horse. Infected horses 
can shed S. equi for weeks. Contaminated pasture areas should be rested for four weeks, since the 
organism will be killed by the natural antibacterial effects of drying and of ultraviolet light. Once a case of 
strangles has been identified, all horses that have been in contact with the affected horse should be 
considered potentially exposed. Their body temperature should be monitored closely to detect infection as 
early as possible. Ideally, horses should not leave the premises after an infected horse has been 
identified, unless they have been tested and determined not to be carrying S. equi 

New arrivals to a barn should be quarantined for at least 2 (and ideally 3) weeks. All quarantined horses 
should be considered a potential source of S. equi, even if they appear healthy. Depending on the 
situation, screening for S. equi might be recommended. This would consist of testing for the presence of 
S. equi in the nasopharynx (nose and throat region) and guttural pouches. 

Section 6: Regulatory Information 

Strangles is not a reportable disease and, therefore, outbreaks of this disease are not required to be 
reported to any government agency. 

Committee's Recommendations 

1 . All "pony" horses shall have completed their vaccination program (initial and booster shots) for 
strangles at least two weeks prior to arrival at the track. 



http://vvrvw.gov.onxa/OM 
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2. It is recommended that all racehorses be vaccinated with the intranasal vaccine for strangles 
(initial and booster shots) prior to arrival at the track. 

3. Track owners should install wash stations with hand disinfectant at strategic locations along each 
shed row or barn for personal hygiene when working between horses. 

4. All personnel should wash their hands after working with each horse under their care. 

5. High pressure washers and supplies should be available at the track to disinfect stalls and 
equipment. However, dirt floor stalls with wood walls will require removal of infected dirt (upper 2") 
and scrubbing of the walls. 

6. Horses purchased at sales should be quarantined for 2 - 3 weeks prior to having contact with other 
horses. 

7. Horses from farms with cases of strangles on the property should not be admitted to a racetrack 
until they have undergone a 2-3-week quarantine. 

More Information 

Strangles in Horses, Ontario Ministry of Agriculture and Food - 
http://www.qov.on.ca/OMAFRA/enqlish/livestock/horses/facts/Q3-037.htm 
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Ramblings,.. 

An Open Horse Clinic featuring wild horses was sponsored by South 
Dakota's Wildhorse Club.calm on March 22, 2003. The event was held 
at the Black Hills Equestrian Center in Rapid City, SD. Clinicians 
covered healthcare, showmanship, English riding, cowhorse training, 
trick training, roundpen work, and western pleasure. Adopted wild 
horses were used for the training demonstrations, which goes to show 
that these horses are versatile. 

Below are some photos of the event, along with some points I took note of: 
Jason Mez, DVM - Healthcare 

Dr. Mez had a plethora of information to impart regarding 
vaccination schedules, de-worming schedules, nutrition, dental care, 
and hoof care. 

Vaccination schedules - Performance horses should be vaccinated 
for Eastern/Western Encephalomyelitis (sleeping sickness), Tetanus, 
Rhino, Flu, Rabies, and West Nile Virus every spring. Horses that 
are hauled and used extensively, such as show circuit horses or those involved in PRC A, 
should also be vaccinated in the fall for Rhino and Flu, 

Broodmares need a modified live Rhino vaccine in the 5 th , 7 th , and 9 th month of 
pregnancy. They should receive sleeping sickness, Tetanus, Flu, Rhino, and West Nile 
Virus 4-6 weeks prior to foaling. If you give rabies vaccine, this should be given prior to 
breeding. A Rhino booster should also be given at breeding time. 

Foals from vaccinated mares should receive sleeping sickness, Tetanus, Flu, Rhino, and 
West Nile Virus at 6 months with 2 additional boosters given at 7 and 8 months. Rabies 
should be given at 6 months with a booster at one year. 

Foals from non-vaccinated mares should receive sleeping sickness, Tetanus, Flu, Rhino, 
and West Nile Virus at 3 months with 2 additional boosters at 4 and 5 months. Rabies 
should be given at 3 months with a booster at one year. 

At a minimum, all horses should be vaccinated for Eastern/Western Encephalomyelitis, 
Tetanus, and West Nile Virus in the spring every year. 

Dr. Mez does not recommend the Strangles vaccination. He says there is very strong 
evidence that vaccinated horses exposed to Strangles have a high incidence of Purpurae 
Hemorhagica, which is a debilitating and often times fatal condition best characterized as 
an autoimmune condition. However, if you want to vaccinate for Strangles, the intranasal 





http://www.mt.blm.gov/sdfo/pages/clinicSynopsis.htm 



3/29/2004 



n Open Horse Clinic featuring wild horses 



Page 2 of 5 



product is superior to the intramuscular vaccine. 

Rabies is optional but highly recommended as there are cases every year in this area. 

Dr. Mez recommends the intranasal flu vaccine over the intramuscular vaccine. NOTE: If 
using both the intranasal flu and strangles vaccines, they must be given one week apart. 

West Nile Virus requires 2 shots three weeks apart, initially. Then a yearly booster is 
needed in the spring. Research has shown that the vaccine is effective up to 13 months. 



De-Worming schedule - Dr. Mez recommends de- worming every three months. De- 
wormers should be rotated throughout the year. Never use an Avermectin product the 
first time you worm a foal or a horse that has never been de- wormed before. 



Month 


Wormer 


Jan-Feb-Mar j 


Benzimidazole 


Apr-May-June 


Benzimidazole 


July-Aug-Sept 


Pyrantel 


Oct-Nov-Dec ! 


Avermectin 



• Avermectins: Eqvalan, Zimecterin, Equimectrim, Quest 

• Benzimidazoles: Panacur, Safe-guard, Anthelcide 

• Pyrantel: Strongid-P, Strongid-T, Strongid-C, Rotectin-2 



Broodmares should be de-wormed a minimum of 2 times per year, and Panacur should be 
used just prior to foaling. Avermectin should be used in the fall after a hard frost. De- 
worm foals at 30 days of age with a double dose of Panacur, then again at weaning time. 

Nutrition - Horses should have free access to clean, fresh water. Keep the water free of 
ice during the winter. A horse will drink 10-15 gallons of water per day during the winter 
and as much as 30 gallons a day during the summer. The best feed for horses is pasture. 
Alfalfa is NOT bad for a horse, unless the horse has an existing kidney problem. Always 
have salt with trace minerals available. Salt blocks are acceptable. 

Dental care - Horses of all ages may require dental care. Young horses (2-5 years) 
typically have the most dental problems because they are losing teeth and growing new 
teeth. Feeding horses on the ground or in a low trough results in less dental problems than 
feeding in a raised trough (this has something to do with the angles of feeding and 
chewing). Sweet feeds (grain with molasses) are not bad for a horse's teeth. If you think 
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your horse has sharp points on his teeth, feel the teeth on the outside of the mouth, not the 
inside (good way to get bit!). If the horse tosses his head and generally acts like he 
doesn't like you rubbing along his molars, he probably has problems. Dr. Mez 
recommends that horses have their teeth checked annually if stalled; pastured horses tend 
to not have dental problems. 

Hoof care - Studies in Europe are showing that NOT shoeing is better for a horse. 

Final comments by Dr. Mez - horse owners need to think in advance how they want to 
handle problems such as colic and serious joint injuries. Treatment of these problems can 
become very expensive, and results may not be optimal. It's best to have a rational plan, 
rather than an emotional reaction. 

Shea Schut - Showmanship 

Teach your horse to follow your lead. 

Teach your horse to set-up. 

• Your horse should learn that when you stop, it should also set-up. 





Judie Joba - Hunter/English 



A good English prospect is a horse built for endurance, i.e. one 
with long muscle groups. Since wild horses are typically built for 
endurance, they often make good English riding prospects. 





Ross Graesser - Cowhorse 

Unfortunately, I was distracted while Ross gave his presentation. One point of interest he 
did make while we visited on the side was that to teach a horse to ground tie, a person 
should dig a small hole, drop the end of the lead rope into it, and pack the dirt over the 
lead rope. In this way, your horse is literally tied to the ground and will eventually think 
that every time you drop the lead rope that he is tied to the ground. 
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To teach a horse tricks, you need to give a cue and stimulate the desired response, and 
then reward the horse. Tracy rewards with a handful of grain. Her horse is being taught to 
nod yes, shake no, and to bow. She warns that tricks, such as yes and no, can also be bad 
habits, so a person must think about the consequences prior to teaching tricks. 



Don Husted - General Training Tips 

Don runs a string of dude horses, and many of those horses are 
adopted wild ones. When he adopts a horse, he looks at the horse's 
disposition and place within the herd. He does not like to adopt 
dominate herd members because dominate animals can be a 
challenge to gentle. His primary rule for training a wild horse: 
Don't make an issue out of stuff. Keep a calm, relaxed attitude. 





Dave Fisk - Roundpen work 
Don't turn training into a contest, but maintain your position of authority. 

Jeff Schut - Western Pleasure 

Jeff talked about the conformation that makes a good western 
pleasure prospect. A dip in the neck in front of the withers means 
that it will be easy for a horse to maintain a low head set. A short 
back is desirable. A good prospect will have a long, slow stride. 




The clinicians imparted more information than I've captured here. These are merely the 
points I took note of. Wildhorse Club.calm plans on sponsoring more of these events in 
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\ r 1 : Vet Microbiol. 2002 Nov 6;89(4):3 11-21. 

Construction of a stable non-mucoid deletion mutant of the 
Streptococcus equi Pinnacle vaccine strain. 

Walker JA, Timoney JF. 

Gluck Equine Research Centre, University of Kentucky, Lexington, KY 
40546, USA. jawalk2@uky.edu 

Streptococcus equi causes equine strangles, a purulent lymphadenopathy of 
the head and neck. An avirulent, non-encapsulated strain (Pinnacle) has been 
used widely in North America as an intranasal vaccine. The aim of the study 
was to create a specific mutation of the hyaluronate synthase (hasA) gene in 
Pinnacle to permanently abolish the production of capsule and provide an 
easily recognisable genetic marker. An internal fragment of hasA was 
generated by PCR and cloned into pTWIOO (Microscience, UK). An 
encapsulated revertant of Pinnacle was then transformed with the recombinai 
plasmid by electroporation and cultured under conditions to promote 
homologous recombination. Among 90 spectinomycin resistant transformant 
observed, one non-mucoid (non-encapsulated) spectinomycin resistant colon; 
was detected. The presence of plasmid sequence within the hasA gene was 
confirmed by the PCR. After six passages in antibiotic-free medium, four 
non-mucoid spectinomycin sensitive colonies were found. Sequence analysis 
of one of these clones, designated Pinnacle HasNeg, revealed loss of the 3' 
end of the hasA and the 5 f end of the hasB genes. This deletion mutant shouli 
serve as a useful candidate to replace Pinnacle since it cannot revert to a 
mucoid phenotype and can be distinguished genetically from wild type 
strains. 
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Recombinant Streptococcus equi proteins protect mice in 
challenge experiments and induce immune response in horses. 

Flock M, Jacobsson K, Frykberg L, Hirst TR, Franklin A, Guss B, Floct 
JL 

Department of Laboratory Medicine, Karolinska Instituted Stockholm, 
Sweden. 

Horses that have undergone infection caused by Streptococcus equi 
subspecies equi (strangles) were found to have significantly increased serum 
antibody titers against three previously characterized proteins, FNZ (cell 
surface-bound fibronectin binding protein), SFS (secreted fibronectin binding 
protein), and EAG (alpha2-macroglobulin, albumin, and immunoglobulin G 
[IgG] binding protein) from S. equi. To assess the protective efficacy of 
vaccination with these three proteins, a mouse model of equine strangles was 
utilized. Parts of the three recombinant proteins were used to immunize mice 
either subcutaneously or intranasally, prior to nasal challenge with S. equi 
subsp. equi. The adjuvant used was EtxB, a recombinant form of the B 
subunit of Escherichia coli heat-labile enterotoxin. It was shown that nasal 
colonization of S. equi subsp. equi and weight loss due to infection were 
significantly reduced after vaccination compared with a mock-vaccinated 
control group. This effect was more pronounced after intranasal vaccination 
than after subcutaneous vaccination; nearly complete eradication of nasal 
colonization was obtained after intranasal vaccination (P < 0.001). When the 
same antigens were administered both intranasally and subcutaneously to 
healthy horses, significant mucosal IgA and serum IgG antibody responses 
against FNZ and EAG were obtained. The antibody response was enhanced 
when EtxB was used as an adjuvant. No adverse effects of the antigens or 
EtxB were observed. Thus, FNZ and EAG in conjunction with EtxB are 
promising candidates for an efficacious and safe vaccine against strangles. 

PMID: 15155624 [PubMed - indexed for MEDLINE] 
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